IMPORTANCE Bariatric surgery is an effective and safe approach for weight loss and short-term improvement in metabolic disorders such as diabetes. However, studies have been limited in most settings by lack of a nonsurgical group, losses to follow-up, missing data, and small sample sizes in clinical trials and observational studies.
A lthough much is known about short-term outcomes after bariatric surgery, 1, 2 relatively little is known about the long-term effects of these operations. 3 Several reviews have reported long-term results on weight loss and diabetes control, 4, 5 and a recent study demonstrated beneficial, long-term effects for gastric bypass but was limited by a fairly homogeneous population and operations that were performed by only a few surgeons. 2, 6 A large (2500 patients) retrospective cohort study from the US Veterans Affairs system 7 of patients who underwent bariatric procedures (74% gastric bypass, 10% laparoscopic banding, and 15% laparoscopic sleeve gastrectomy) showed reduced mortality attributable to bariatric surgery. That study's generalizability was also limited because the patients were mostly men; in the general population, this surgery is performed more often on women.
Obesity is a chronic disease and to fully understand the effects of its treatments, outcomes need to be assessed in the long term. Although there is a large body of bariatric surgical literature, the vast majority of studies report very short-term outcomes. Consequently, there is a need for more information about bariatric surgery outcomes. Additionally, most of the available long-term outcome data focuses on 1 of 2 outdated procedures: vertical band gastroplasty or laparoscopic banding, or gastric bypass. Recently, sleeve gastrectomy has become a very popular approach for surgically induced weight loss. Very little is known about the long-term outcomes for sleeve gastrectomy. 1, 3, 8 The main objective of the present study was to evaluate the association between 3 common bariatric operations and all-cause mortality as compared with matched obese patients who did not undergo surgery. A secondary objective was to evaluate long-term complications from these surgical procedures and also to observe the association of bariatric surgery on various metabolic conditions such as diabetes, hyperlipidemia, and hypertension.
Methods

Study Design Overview
This is a retrospective cohort study of patients from Clalit Health Service who underwent bariatric surgery between January 1, 2005, and December 31, 2014 . The index date was defined as the date of first bariatric surgery. The surgical patients were matched with obese nonsurgical patients who received only usual care obesity management. Usual care obesity management was provided by primary care physicians and may have included dietary counseling and behavior modification. Baseline demographic and clinical characteristics were gathered for each surgical patient and each matched patient using extensive data from the Clalit Health Service electronic health record data system during the 3 years prior to the index date. The follow-up period was the time between the index date until occurrence of an event (all-cause mortality, occurrence of bariatric surgery among the matched comparison patients, or end of study follow-up period set as December 31, 2015) to allow at least a minimum follow-up of 1 year for all participants (eFigure in the Supplement).
This study was approved by the institutional review board of Clalit Health Service. Individual patient consent was not required because the study used only existing medical records data and individual patient identities were masked.
Source Population
In Israel, all citizens are entitled to free, basic health care from any of the 4 integrated payer-provider health funds. Clalit Health Service covers and provides care for more than half of the Israeli population (approximately 4.4 million insured patient members) who are older than 21 years of age. The ethnic composition of the membership includes approximately 20% Arab patients, with the remainder being the Jewish population with origins from Europe (approximately 60%) and North Africa or Asia (approximately 40%).
In contrast to health maintenance organizations and health insurance plans in the United States, Clalit Health Service and the other Israeli health funds are characterized by extremely low annual turnover of approximately 1%, facilitating nearly complete patient follow-up to study medium-to long-term outcomes for all 3 types of bariatric surgery.
Study Population
Members were considered potential bariatric surgery patients if they met all the following inclusion criteria: documentation of bariatric surgery during the study period, 24 years or older on the index date (to avoid absence of data during mandatory military service in Israel), and continuous membership in Clalit Health Service during the baseline period. Surgical and nonsurgical patients were excluded from the study if they met 1 or more of the following criteria: missing body mass index (BMI; calculated as weight in kilograms divided by height in meters squared) measurement during the baseline period, BMI of equal to or less than 30 in all BMI measurements during the baseline period, pregnancy during 4 years prior to index date, or documentation of severe comorbidities during the baseline period (active cancer, Crohn disease, end-stage renal disease, or ascites). Additional information about the study population is in eMethods 1 in the Supplement.
For each bariatric surgery patient, 3 matched nonsurgical patients were selected according to age group stratified by 5-year intervals, sex, BMI group stratified from greater than 30 to greater than 50 in 5-unit intervals, and diagnosis of diabetes.
Because these characteristics as well as bariatric surgery status for the nonsurgical patients may change over time, a sequential/simultaneous (time-dependent) stratification matching, which preserves the time-dependent prospective structure, was used.
7,9 Nonsurgical patients were considered as potential matched candidates at different points in time. Similar to a randomized clinical trial, potential matches were selected irrespective of their future bariatric surgery status; therefore, surgical patients were considered potential matches for those who underwent bariatric surgery prior to their own surgery. Nonsurgical matched patients at index date, who subsequently (after matching) underwent a bariatric surgical procedure, were censored at the time of their surgery from the nonsurgical group and were not added to the surgical group. Potential nonsurgical matches met the same inclusion and exclusion criteria as the surgical patients as of index date. Within each set of potential matches, 3 nonsurgical patients, who had not already been matched with a surgical patient, were selected randomly. Surgical patients for whom suitable matches were not found were excluded ( Figure 1 ). Each patient who had repeat procedures was classified according to his or her initial surgery type.
Baseline Measurements as of Index Date
Surgical data included the type and date of the procedure. Three types of bariatric procedures were identifiedlaparoscopic banding, gastric bypass, and sleeve gastrectomybased on first indication of the relevant International Classification of Diseases, Ninth Revision (ICD-9) code in the Clalit Health Service data warehouse during [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . BMI value as of index date was determined based on the last documentation in the primary care clinics during the 3 years prior to index date. Socioeconomic variables measured at index date included age, biological sex, population sector (Jewish, non-Jewish), immigrant status (immigrated to Israel or born in Israel), and socioeconomic status (SES; low, medium, high). Population sector and SES are available and can be determined only at the clinic level in accordance with the designation of each member's primary care clinic based on census designations from the Israeli Central Bureau of Statistics. Comorbidity variables were evaluated as of the index date based on any documentation prior to index date and included diabetes (based on a reported algorithm that incorporates relevant ICD-9 diagnostic codes, HbA 1c concentration, glucose levels, and diabetes medications 10 ), diagnosis of hyperlipidemia, diagnosis of hypertension, diagnosis of cardiovascular disease (myocardial infarction, unstable angina pectoris, angioplasty, coronary artery bypass graft, stable angina, and ischemic stroke), and diagnosis of lower leg amputation. Medical diagnoses as of index date were primarily defined based on ICD-9 codes extracted from hospital discharge records or ambulatory medical records. Ambulatory records missing ICD-9 codes were identified by analyzing available written text. ICD-9 codes of the medical diagnoses are described in eTable 1 in the Supplement. Smoking status (current, former, or nonsmoker as reported by the patient) and laboratory tests were evaluated based on last documentation in the outpatient setting during the baseline period. Laboratory tests included HbA 1c concentration (%), blood glucose concentration (mg/dL), total cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol, and triglycerides. Medication use was assessed through Clalit Health Service records of prescriptions filled as coded in the Anatomical Therapeutic Chemical (ATC) classification system. Medication use was based on at least 1 purchase during the year before index date for blood glucose-lowering drugs and for cardiovascular system drugs (eTable 2 in the Supplement). Medications are significantly subsidized by the Clalit Health Service, therefore, these data are considered to be highly accurate.
Outcomes
All-cause mortality (yes or no) during the follow-up period was the primary outcome. Information regarding mortality events was obtained from Ministry of Interior data which includes Figure 1 . Selection of Surgical and Nonsurgical Patients for the Study Population current and complete information for the entire Israeli population. Cause of death was not available. Secondary outcomes included additional clinical outcomes, and complications were reported for each individual through the end of the follow-up period (which varied in length across individuals) and included: change in BMI (based on last recorded BMI value during the follow-up period), new diagnosis of diabetes, remission of diabetes (last recorded HbA 1c concentration equal to or less than 6% during the last year of follow-up and no diabetes medications were prescribed during the same time period), new diagnosis of hypertension, new diagnosis of hyperlipidemia, major adverse cardiovascular events ( defined as myocardial infarction, unstable angina pectoris, or coronary artery bypass graft), laboratory test values associated with nutritional status (hemoglobin and albumin concentrations [mmol/mol], both defined as the last measurements taken during the follow-up period), use of cardiometabolic medications (including β-blocking agents, calcium channel blockers, agents acting on the renin-angiotensin system, lipid-modifying agents, oral hypoglycemics, and insulin or glucagon-like peptide-1 receptor agonists drugs, each defined as a patient being prescribed ≥1 type of the medication in the last year of follow-up).
Additional outcomes included hospital admissions at least 30 days after index date (in total and for hypoglycemia specifically), bariatric reoperations (performed ≥30 days after the first operation; taken from the hospital records and financial payment data), and nonbariatric reoperations (intestinal obstruction, hernia of abdominal cavity, gastric ulcer, and esophageal stricture recorded during the follow-up period and taken from the hospital discharge summaries). ICD-9 codes of the medical diagnoses are described in eTable 1 (in the Supplement). ATC classification codes are listed in eTable 2 (in the Supplement). Information regarding secondary outcomes was not available once patients left Clalit Health Service.
Statistical Analysis
The main characteristics of the total study population and nonmortality bariatric surgical outcomes, stratified by surgery type and the additional clinical outcomes, were described using proportions for categorical variables and means with standard deviations (SDs) or medians with interquartile ranges (IQRs) for continuous variables. Differences between surgical patients and their matched nonsurgical patients were evaluated using the unpaired t test and Mann-Whitney U test for continuous variables and the χ 2 test for categorical variables. The statistically significant threshold of P value less than .05 and 2-sided tests were used throughout. A large number of additional clinical outcomes were described as exploratory results, without multivariable analysis or adjustments, in addition to the primary mortality analysis. Clinically improbable laboratory values were removed (eTable 3 in the Supplement). We evaluated the association between bariatric surgery and all-cause mortality using a Kaplan-Meier nonparametric model comparing groups. The log-rank test (using R package survival) was used to determine differences in the survival distribution between surgical patients and nonsurgical patients (separately for the different types of bariatric surgery).
Stratified Cox proportional hazards regression using multiple matched pairs (3:1) was used to assess the hazard ratio (HR) and 95% CI for the association between exposure to bariatric surgery and all-cause mortality, using both unadjusted and adjusted models. In addition to the variables included in the matching (age group, sex, BMI group, and diagnosis of diabetes), the following potential confounders were included in the adjusted model: age (continuous), SES, population sector, immigrant status, diagnosis of hyperlipidemia, diagnosis of hypertension, cardiovascular disease, smoking status, level of BMI (continuous), total cholesterol, high-density lipoprotein cholesterol, and triglycerides.
Termination of follow-up was defined as death, end of study period, or undergoing bariatric surgery (among matches). Post hoc, to assess if mortality differed by surgery type, an interaction term (surgery type [laparoscopic banding, gastric bypass, and sleeve gastrectomy] × surgical status [y/n]) was incorporated into the adjusted stratified Cox regression model.
Missing data of patient characteristics were imputed using the R package MICE version 2.22 applying chained equations. Information about the multiple imputation procedures is located in eMethods 2 (in the Supplement).
For all stratified Cox proportional hazards regression calculations, model assumptions were tested by modeling residuals as well as by graphical observation of the dependence of coefficients on time. We used R version 3.4.0 64-bit for all analyses.
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Results
During the study period, there were 15 335 members, aged 24 or older, with documentation of a first bariatric surgery procedure and with continuous membership in Clalit Health Service during the baseline period. Of these, 4119 (26.9%) were excluded due to uncertainty regarding BMI value or any documentation of cancer, Crohn's disease, ulcerative enterocolitis, end-stage renal disease, or ascites during the baseline period, resulting in 11 216 surgical patients (4419 underwent laparoscopic banding, 1797 underwent gastric banding, and 5000 underwent sleeve gastrectomy) remaining. The attempt to match 3 nonsurgical patients for each bariatric surgery patient failed for 1088 patients due to absence of nonsurgical patients with congruent age, sex, BMI, or diagnosis of diabetes. These 1088 patients were younger, more obese, less likely to have type 2 diabetes and more likely to be women than the final surgical cohort. A comparison between surgical patients who were included in the study and those who were excluded due to failure in the matching process is described in eTable 4 (in the Supplement). In addition, 1743 patients who underwent bariatric surgery were initially selected as nonsurgical matches prior to their own surgery.
The final study cohort consisted of 33 540 patients of whom 8385 were surgical (laparoscopic banding [n=3635], gastric bypass [n=1388], sleeve gastrectomy [n=3362]), and 25 155 nonsurgical matching patients ( Figure 1 ). Main characteristics of the total study cohort, stratified by surgery type, are described in Table 1 . Missing values of baseline characteristics h Data on total-C were missing for 128 of the surgical patients and for 2148 of the nonsurgical patients (2276 in total).
i Data on HDL-C were missing for 164 of the surgical patients and for 2348 of the nonsurgical patients (2512 in total).
j Data on LDL-C were missing for 325 of the surgical patients and for 2806 of the nonsurgical patients (3131 in total).
k Data on triglycerides were missing for 144 of the surgical patients and for 2219 of the nonsurgical patients (2363 in total). Trends in type of surgery performed changed over time. A preponderance of laparoscopic banding procedures was seen early in the study period, while sleeve gastrectomy procedures were introduced in 2010. Beginning in 2011, the majority of surgeries were for sleeve gastrectomy (Figure 2) .
Of the total study cohort, 30 759 (91.7%) individuals completed their respective follow-up period. Of the remainder, 688 (2.1%) died and 2093 (6.2%) nonsurgical patients, who underwent bariatric surgery during follow-up (of whom 1743 up to 2014), were censored before December 31, 2015. For the main outcome, receipt of information from the Ministry of Interior ensured 100% follow-up. For secondary outcomes, 1089 patients left Clalit Health Service, yielding an overall retention rate of 96.8%. Median follow-up was 4.3 years (IQR, 2.8-6.6) for surgical patients and 4.0 years (IQR, 2.6-6.2) for nonsurgical patients as described in Table 1 . Detailed description of duration of follow-up by surgery type is provided in Table 1 . Given the later introduction of the sleeve gastrectomy procedure in this cohort, median follow-up is shorter in this group compared with gastric bypass and laparoscopic banding.
Primary Outcome: Association Between Bariatric Surgery and Mortality Kaplan-Meier nonparametric models comparing groups demonstrated significant differences in the survival distribution between nonsurgical patients and surgical patients, with a higher mortality rate among nonsurgical patients (Figure 3) .
After adjustment for patient characteristics, comorbidities, laboratory tests, and use of medications, stratified Cox proportional hazards models over the full follow-up period demonstrated significant associations between bariatric surgery status and all-cause mortality, with higher risk among nonsurgical patients vs those who underwent bariatric surgery for all 3 types (overall HR, 2. . These results were consistent with the unadjusted and the nonimputed models ( Table 2) .
Introduction of multiplicative interaction terms of surgical status × surgery type were not statistically significant for either the preimputed model (P = .52) or the postimputed model (P = .45). Because all the Cox models described previously met the proportional hazards assumption, these interaction P values suggest that the survival association of surgery was not statistically significantly different across the 3 surgery types. Table 3 shows secondary analyses comparing surgical patients with nonsurgical patients on additional clinical outcomes at last follow-up included greater BMI unit reduction in surgical patients (mean [SD], 9.3 [5.8] compared with 1.2 [6.1]), higher proportion of individuals with 20% or more reduction in BMI (59.3% compared with 7.6%), lower rates of incident diabetes (0.2% compared with 2.1%), higher rate of diabetes remission (23.6% compared with 5.1%), and lower rates of new hypertension diagnoses (3.2% compared with 8.1%). Incident rates for major adverse cardiovascular events, hemoglobin or albumin concentrations, total hospital admissions, and specific admissions for hypoglycemia were comparable in the surgical and nonsurgical groups. Reoperations occurred in 8.0% of the laparoscopic band patients, 1.6% of gastric bypass patients, and 1.6% of sleeve gastrectomy patients. In total, surgical patients had more nonbariatric reoperations compared with nonsurgical patients. A detailed breakdown by specific surgical procedures is given in Table 3 . 
Secondary Outcomes: Additional Clinical Outcomes and Complications
Discussion
In this retrospective cohort study in a large integrated health system, patients who underwent any of the 3 common types of bariatric surgery experienced statistically significantly lower rates of all-cause mortality during up to 11 years of follow-up compared with nonsurgical patients. Duration of follow-up for sleeve gastrectomy was shorter than for the other 2 types; however, the study included large numbers of sleeve gastrectomy patients and there was lower mortality for these patients as well. Secondary analyses suggest favorable patterns for several additional outcomes including achieved reduction in BMI, remission of diabetes, and reduction of incident hypertension in surgical patients vs matched nonsurgical patients. A major limitation of the previous literature on bariatric surgery is loss to follow-up in both clinical trials and observational studies. A meta-analysis by Zhou et al included 7 randomized studies, of which no definitive conclusions could be made regarding a mortality benefit from bariatric surgery due to short follow-up times and low numbers of events. Pooled unadjusted estimates, in the same meta-analysis, from 19 nonrandomized studies of all-cause mortality showed statistically lower all-cause mortality among surgical patients (4.4%) compared with nonsurgical patients (8.5%).
12 Based on the follow-up period and number of events reported in that meta-analysis, one can estimate a mean follow up among the 19 nonrandomized studies of 3.6 years and a mortality rate of 6.4 per 1000 person-years among surgical patients compared with 22.2 per 1000 person-years among nonsurgical patients. Unfortunately, most of these studies lacked methodological rigor and often could not account for relatively high loss to follow-up. Uncertainty regarding patients lost to follow-up tempers any conclusions from studies with poor follow-up because it is conceivable that these patients had poor outcomes, biasing reports from these cohorts toward more favorable results. In a major study from the VA system, 7 most of the patients underwent gastric bypass (74%) with relatively few patients having laparoscopic banding (10%) or sleeve gastrectomy procedures (15%). Their study is limited by 75% follow-up rate at 4 years and a predominance of men (75%). The current study addresses some of the previous limitations of other studies and thus provides additional data regarding the beneficial effects of bariatric surgery on allcause mortality for the 3 types of bariatric surgery widely used in the United States, Israel, and world-wide. The study includes a large number of men and women, large numbers of the 3 main types of surgery, and nearly complete follow-up for total mortality. The base study population includes more than 50% of the entire Israeli citizenry, and thus, the results are expected to be highly representative of the experience of the entire country.
Several additional clinical outcomes in surgical and matched nonsurgical patients were also assessed to provide a more complete overview of the benefits and risks of different approaches to obesity treatment in this population. These were 
Research Original Investigation
Bariatric Surgery vs Usual Care Obesity Management and All-Cause Mortality considered secondary analyses, are exploratory, and were not subjected to any analysis. The results are suggestive of benefit associated with surgery for these additional clinical outcomes (Table 3) . Some important additional observations are that hemoglobin levels were not affected, and there was little evidence of malnutrition or greater incidence of admissions for hypoglycemia in the gastric bypass group. This operation is commonly associated with anemia, malnutrition, and hypoglycemia, but little is known about how often this becomes a clinically important phenomenon. These observations are important because of the paucity of data regarding these long-term complications for the gastric bypass procedure and will have to be further assessed.
Specific mention should be made regarding bariatric and nonbariatric reoperations. Most of the bariatric reoperations occurred in patients who had laparoscopic banding as their primary operation, and these high reoperation rates have Cumulative mortality for matched bariatric surgical and nonsurgical patients, by surgical procedure, with 95% CIs. For laparoscopic banding, the median (IQR) time of follow-up was 6.2 (4.3-8.5) years for surgical patients and 5.7 (3.7-8.2) years for nonsurgical (P<.001 by log-rank test); for gastric bypass, 5.5 (3.0-6.7) years vs 4.8 (2.6-6.6) years (P<.001) and laparoscopic sleeve gastrectomy, 3.2 (2.2-4.1) years vs 3.0 (2.0-4.0) years (P = .006). Overall (not shown), median (IQR) follow-up time was 4.3 years (IQR, 2.8-6.6) for surgical patients and 4.0 years (IQR, 2.6-6.2) for nonsurgical patients (P<.001).
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Original Investigation Research jama.com (Reprinted) JAMA January 16, 2018 Volume 319, Number 3 287 Follow-up, median (IQR), y 6.2 (4.3-8.5) 5.7 (3.7-8.2) 5.5 (3.0-6.7) 4.8 (2.6-6.6) 3.2 (2. b Indicates a significant P value of <.05.
c A new diagnosis of diabetes recorded during the follow-up period among patients with no history of diabetes (y/n), based on an algorithm which incorporates relevant ICD-9 diagnostic codes, HbA 1c levels, glucose levels, and diabetes medications. e Last HbA 1c level taken in the last year of the follow-up period that was equal to or less than 6.0%, and no diabetes medication was prescribed in the last year of the follow-up period (y/n). HbA 1c measurement in the last year of follow-up was missing for 473 surgical patients with diabetes and for 1090 nonsurgical patients with diabetes.
f New diagnosis of hypertension recorded during the follow-up period among patients with no history of hypertension (y/n), based on any documentation in the hospital or community setting.
g The last SBP level recorded during the follow-up period. Data were missing for 50 surgical patients with hypertension and 253 nonsurgical patients with hypertension.
h The last DBP level recorded during the follow-up period. Data were missing for 50 surgical patients with hypertension and 253 for nonsurgical patients with hypertension.
i The last blood pressure measurement recorded in the follow-up period. Data were missing for 50 surgical patients with hypertension and 253 nonsurgical patients with hypertension.
j A new diagnosis of hyperlipidermia during follow-up period among patients with no history of hyperlipidemia (y/n), based on any documentation in the hospital or community setting. resulted in fewer laparoscopic banding procedures being performed. As expected, there were fewer procedures for repair of abdominal hernias in the nonsurgical group. This study has several strengths, including large numbers of both surgical and nonsurgical patients, high availability of follow-up data within the health care system, and the extensive and robust nature of the available data.
This study also has several limitations. The first is the observational nature of the study and the need to retrospectively match surgical patients with similar nonsurgical patients as opposed to random allocation. Matching was performed with respect to age, sex, BMI, and diagnosis of diabetes. Although matching by additional characteristics or possible use of propensity score matching could have reduced group imbalance, it would have caused considerable loss of unmatched cases. There was a higher proportion of low SES among nonsurgical patients after matching. Given the higher mortality among low SES patients in general, SES could have been a confounder. This and other potential confounding characteristics were adjusted for in the models.
Second, in an observational study, values may be entered in a less than rigorous fashion. Although this limitation is acknowledged, the observational nature of the study allows us to report medium-to long-term follow-up and outcomes as applied to a real-world setting. Third, many surgical patients were excluded from the study due to limited baseline BMI or matching failure, with differences between the matched and the unmatched patients.
Fourth, because the different procedures were performed at varying points in time, the present study compared their respective mortality rates but should not be interpreted as a head-to-head comparison of the 3 methodologies.
Conclusions
Among obese patients in a large integrated health fund in Israel, bariatric surgery using laparoscopic banding, gastric bypass, or sleeve gastrectomy, vs usual care nonsurgical obesity management, was associated with lower all-cause mortality over a median follow-up of approximately 4.5 years. The evidence of this association adds to the limited literature describing beneficial outcomes of these 3 types of bariatric surgery compared with usual care obesity management. American Medical Association. All rights reserved . clinical files have been unified, with all primary care physicians utilizing uniform data systems, the contents of which are extracted daily, and numerous fields are housed in databases in the DWH. Given the Israeli identity number system, each member's full data file, containing healthcare information, such as diagnoses, can be identified and linked to other data fields in the DWH. All studies conducted utilizing the data in the DWH must undergo approval by an IRB committee, a patient ombudsman, and a separate CHS data utilization committee charged with assessing the importance of the research. All data when linked for research purposes are de-identified and matching is accomplished by a machine assigned ID number to completely de-identify the data. All laboratory tests are performed within CHS laboratories and the results are recorded using Logical Observation Identifiers Names and Codes (LOINC) coding as well as national coding systems. Additionally, the CHS DWH links to the Ministry of Interior's records of birth and death certificates, and has thus complete vital statistics.
Through its billing and payments systems, CHS also receives full information of members' medical procedures performed outside of CHS hospitals. Subsequently, all prescription medication purchases (using ATC coding, inter alia) are also recorded in the data warehouse. Regular checkups, clinical measurements, such as blood pressure, height and weight, smoking status), and various disability parameters are registered and stored, with the coverage monitored using a rigorous health quality indicator system.
Information regarding individual socioeconomic status (SES) is not available by law. Geo code level information is provided by the Central Bureau of Statistics (CBS), based on various factors (e.g. average numbers of persons, cars and computers per household, average household income, years of education, employment levels, etc.). This information is averaged over the clinics, which are further categorized into tertiles (high, medium and low SES clinics). While the geocoded values are not stored historically, and thus cannot be used for retrospective studies, the clinic levels are available, and were utilized in this study.
In 2008 body mass index measurements became a quality measure in patients' electronic health records and, at present, it is available with frequency of measurement mandated by patient age on virtually all patients visiting their health care provider. American Medical Association. All rights reserved . Data on Total-C was missing for 128 of the surgical patients and for 2,148 of the non-surgical patients (2,276 in total) .
h Data on HDL-C was missing for 164 of the surgical patients and for 2,348 of the non-surgical patients (2,512 in total).
I
Data on LDL-C was missing for 325 of the surgical patients and for 2,806 of the non-surgical patients (3,131 in total). j Data on TG was missing for 144 of the surgical patients and for 2,219 of the non-surgical patients (2,363 in total).
